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(54) Method to muits-cast data packed to mobile stations, ar«d related gateway, service and 
routing nodes 




{57) To transfer public data packets (PU-DP) from 
an originating terminal (T£) to a plurality of mobile sta- 
tions {MSI , MS2, MS3. MS4, MS6) over a public data 
packet network (INTERNET) and a mobile date packet 
network (GPRS-SYSTEM), trie public data packets 
(PU-DP) are muiti-casted through the public data packet 
network {INTERNET) by means of a multi-cast address 



(PU-MCA) in an overhead section (PU-H) of the public 
data packets {PU-DP), in addition, the public data pack- 
ets (PU-DP) are muiti-casted through at least part of the 
mobile data packet network (GPRS-SYSTEM) by 
means of a private multi-cast address (PR-MCA) in an 
overhead section (PR-H) of private data packets (PR- 
DP) that tunnel the public data packets (PU-DP) through 
the mobiie data packet network (GPRS-SYSTEM). 
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Description 

[8001] The present invention relates to a method to 
transfer data packets over a public data packet network 
and a mobile data packet network to a plurality of mobile 5 
stet ions as defined in the non-characteristic part of claim 
1 , a gateway node tor interfacing between the public da- 
ta packet network and the mobile data packet network 
as defined in the nan -characteristic part of claim 2, a 
service node for serving mobile stations in the mobile fo 
data packet network as defined in the non-characteristic 
part of claim 6, and a routing node tor routing data pack- 
ets in between gateway nodes and service nodes of the 
mobile data packet network as defined in the non-char- 
acteristtc part of claim 9, 's 
[0002] Such a method for transferring data packets 
through a mobile data packet network, as well as a gate- 
way node, service node and routing node of the mobile 
data packet network are already known in the art, e.g. 
from the standard specification "Digital Cellular Tate- so 
communications System (Phase S+y General Packet 
Radio Service {GPRS}; Service Description: Stage £>", 
published by ETSI (European Telecommunications 
Standards Institute) under the reference TS/SMG- 
030380Q. This standard specification is also named ss 
"GSM 03,60 Version 6.0.0" but will be referred to by 
"GPRS Specification" in the remainder of this patent ap- 
plication. The GPRS Specification describes a data 
packet service for a mobile communication network that 
makes use of the GSM {Global System for Mobile Com- JO 
municahons) air interface for the communication be- 
tween base stations and mobile stations. For the com- 
munication up to the base stations, the GPRS Specifi- 
cation introduces two new network nodes: a Gateway 
GPRS Support Node (GGSN) provides inter-working 35 
between an external or public packet switching network 
and the mobile or private packet switching network, 
whereas a Serving GPRS Support Node {SGSN} keeps 
track of the individual mobile stations within a certain 
service area, and performs security functions, access *J 
control and mobility functions, e.g. change of SGSN by 
a mobile stataon. The architecture of a GPRS (General 
Packet Radio Service) system built up of Gateway 
GPRS Support Nodes, Serving GPRS Support Nodes, 
Base Stations and Mobile Stations is Illustrated by Fig- 4s 
ure 2 and Figure 3 respectively on page 18 and 19 of 
the above cited GPRS Specification. Figure 4 on page 
21 gives an overview of the protocol stack used for 
transferring data packets through the GPRS system. To 
routs data packets received from an & sternal data pack- so 
et network like the Internet to a mobile station in the 
known GPRS system, a so called point-to-point tunnel 
is set up from the Gateway GPRS Support Node 
(GGSN) that receives the data packets from the external 
data packet network to the Serving GPRS Support Node 55 
(SGSN) in whose service area the mobile station is re- 
siding. This means that the external data packets are 
encapsulated in Interna! data packets --n she Gateway 



GPRS Support Node, that these internal data packets 
are routed to (he Serving GPRS Support Mode accord- 
ance with an infernal routing protocol, and that the ex- 
ternal data packets are de-capsuiated from the interna! 
data packets in the Serving GPRS Support Node fo be 
forwarded to the Base Station that will send the data 
packets to the mobile station over the a<r interface. 

if in the known GPRS system the same dena 
packets have fo be transferred to more than one mobile 
station residing in the same service area, for instance 
because these mobile stations a;e members ol -he 
same multicast group in the externa! network, these da- 
ta packets will independently be forwarded from the 
Gateway GPRS Support Node (GGSN) to the different 
mobile stations via separate point-to-point tunnels. In 
such situations, network resources are inefficiently used 
in the known mobile data packet network because du- 
plicated data packets are transferred over the common 
part of the routes to the different mobile terminals. 
[0004} An object of the present invention is to provide 
a method for transferring data packets through a mobile 
data packet network, as well as a gateway node, a serv- 
ice node and a routing node similar to the above known 
ones, but which use network resources, i.e. bandwidth 
capacity, more efficiently in case the same data packets 
have to be routed to a plurality of mobile terminals. 
[0QGS] According to the invention, this object is 
achieved by the method to transfer data packets over a 
public data packet network and a mobile data packet 
network to a plurality of mobile stations as defined in 
claim 1 , the gateway node for Interfacing between the 
public data packet network and the mobile data packet 
network as defined in claim 2, the sen/ice node for serv- 
ing mobile stations in the mobile data packet network as 
defined in claim 6, and the routing node for routing data 
packets in between gateway nodes and service nodes 
of the mobile data packet network as defined in claim 9. 
[0006J indeed, by multi-casting the internal data pack- 
ets {named private data packets in the remainder of this 
patent application because they are routed within the 
mobile data packet network that is usually owned by a 
private operator) that funnel external data packets 
(named public data packets In the remainder of this pat- 
ent application because they are routed through a public 
data packet network such as the internet) that belong to 
an externa! mutt i-cast connection, it is avoided that the 
same public data packets are duplicated and encapsu- 
lated :n different private data packets that are trans- 
ferred over at least partially common routes in the mo- 
bile data packet network. Multi-casting internal data 
packets is realised via internal multi-cast addresses as- 
sociated with externa! multi-cast groups where a mobile 
station can subscribe to. When a gateway node receives 
public data packets for a multi-cast connection, it will 
send these data packets on the private multi-cast tree 
which contains service nodes that contain members of 
the externa! multi-cast group in their service area. The 
servsco nodes further send the data packets to the mo- 
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bile stations that are. member of the muiti-cast group via 
point-to-point connections, in this way, ihe network re- 
sources for transfer of data between the gateway nodes 
and the service nodes are usect mors efficiently and the 
capacity of the mobile data packet network is enlarged s 
significantly in particular if the share of multi-cast traffic 
in the aggregate data traffic is significant. 
[0007] it is to be noticed that the term 'comprising', 
used in the claims, should not be interpreted as being 
limitative to the means fisted thereafter. Thus, the scope io 
of the expression 'a device comprising means A and 8' 
should not be limited to devices consisting only of com- 
ponents A and 3, it means that with respect to the 
present invention, the only relevant components of the 
device are A and 8. is 
[0008] Similarly, it is to be noticed that the term 'cou- 
pled', also used in the claims, should no! be interpreted 
as being limitative to direct connections only. Thus, the 
scope of the expression 'a device A coupled to a device 
B' should not be limited to devices or systems wherein 20 
an output of device A is directly connected to an input 
of device B. It means that there exists a path between 
an output of A and an input of B which may be a path 
including other devices or means, 

[0-009] An additional feature of the gateway node ac- 2s 
cording to the present invention is defined by claim 3. 
[0010] This, a mobile station can become member of 
a public multi-cast group by transmitting a public join 
massage towards a gateway node. The gateway node 
can interpret this public join message and inform the .30 
service node in whose service area the mobile station 
is residing, that the mobile station becomes member of 
the public multi-cast group via a private join message. 
The private join message is addressed te the service 
node and contains the public join message received by 3S 
the gateway node, it is necessary to first transfer the 
pubiic join message to the gateway node and to feed 
back the pubiic josn message encapsulated in a pnvate 
message to the service node because the service node 
cannot interpret the pubiic join message transmitted by 40 
the mobile station towards the gateway node. 
[0011] An alternative way of joining the pubiic multi- 
cast group requires that the mobile station sends a 
GPRS specific join message that can be interpreted by 
both the service node and the gateway node. This aiter- fs 
native does not require feedback of join messages from 
the gateway node to the service node bu t in volves mod- 
ification 0? the GPRS standard sped! leafier- because 
the format of such a GPRS specific join message has 
lo be standardised 5;; 
[001 Another feature of the gateway node according 
to the present invention is defined in claim 4. 
[0013] In this way, by assigning to the private multi- 
cast group that is associated with a pubiic multi-cast 
group a private multi-cast address that is equal to the ss 
public muiti-cast address, complexity of the address as- 
sociation means In the gateway node is minimised. No 
table linking file private multi-cast addresses with the 



pubiic multi-cast addresses has to be maintained in 
gateway nodes and service nodes. 
[0014] Compared to claim 4, an alternative implemen- 
tation of the gateway node according to the present In- 
vention is defined by claim 5, 

[001 S] in this way, the address association means in 
the gateway node needs fo keep track of a table wherein 
public multi-cast addresses and associated private mui- 
ti-cast addresses are memorised which makes the ad- 
dress association means more complex but creates a 
greater flexibility in assignment and use of private multi- 
cast addresses. 

[0018] An additional feature of the service node ac- 
cording to the present invention is defined in claim 7. 
[Q017] Thus, the service node is able to maintain a list 
of mobile stations which are member of a public multi- 
cast group. The service node updates the table wheresn 
pubiic muiti-cast addresses, private multi-cast address- 
es and mobile stations are linked upon receipt of join/ 
ieave messages sent to it by a gateway node. 
[0018] As an alternative to claim 7, ciaim 8 specific 
that the table wherein public muiti-cast addresses, pri- 
vate multi-cast addresses and mobile stations are linked 
may he updated upon receipt of GPRS specific join/ 
leave messages from mobile stations that want to join/ 
leave a public muiti-cast group. Such a GPRS specific 
join/leave message can be interpreted by the service 
node if its format is standardised, 
[0019] The above mentioned and other objects and 
features of the invention wilt became more apparent and 
the invention itself will be bast understood by referring 
to the following description of an embodiment taken in 
conjunction with the accompanying drawings wherein: 

Fig. 1 represents an architectural scheme of a sys- 
tem Including gateway nodes GGSN1 and 6GSN2 
according fo the present Invention, service nodes 
SGSN1 , SGSN2, SGSN3, SGSN4 and SGSN5 ac- 
cording to the present invention, and routing nodes 
DPR1, DPR2, DPR3, DPR4, DPR5 and DPR8 ac- 
cording to the present invention; 
Fig, 2 illustrates the structure of a private data pack- 
et PR-DP muiti-casted according to the present in- 
vention; 

Fig. 3 represents a functional block scheme of an 
embodiment of the gateway node GGSN1 accord- 
ing to the present invention; and 
Fig. 4 represents a functional block scheme of an 
embodiment of the service node SGSN3 according 
to the present invention. 

[0028] Fig. 1 shows the internet INTERNET and a 
General Packet Radio Service system GPRS-SYSTEM. 
The internet INTERNET contains 3 plurality of IP {inter- 
nei Protocol) routers; ;PRi, IPR?., iP.RS and IPR4 inter- 
connected via iinks and one terminal IE of the internet 
INTERNET is also drawn. The General Packet Radio 
Service syslem GPRS--SYST£-:M contains two Gateway 
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GPRS Supporting nodes G6SN1 and GGSN2, a 
number of data packet footers DFR'i, DPR2, DPP3, 
DPPA, DPRo and DPR6. fcve Service GPRS Supporting 
nodes SG6N1. SGSN2. SGSN3. SGSN4 and SQSNS, 
and five bass stations BS 1 . BS2, 8S3, 8S4 and BSS. 
Also six mobile stations or terminals of the GPRS-SYS- 
TEM are drawn in Fig. 1; MSI, MS2. MSB, MS4, MS5 
arid MS6. 

[0021] in the internet INTERNET, the first IP router 
iPRI is connected to both the second IP router IPR2 
and to the third fP router IPR3. The second IP router 
1PR2 is connected to the fourth IP router IPR4, the third 
IP router I PR3 is connected respectively to the first gate- 
way node GG8N1 and to the fourth IP router IPR4, and 
the jijsi mentioned fourth IP router !PR4 is connected to 
the second gateway node GGSN2. The terminal TE is 
interconnected with the second IP router IPR2. in the 
GPRS-SYSTEM . the first gateway node GGSN 1 is con- 
nected to both the first data packet router DPR1 and the 
second data packet router DPR2. The first data packet 
router DPR1 additionally is interconnected with the third 
data packet router DPR3 and the first service node 
SGSN1, whereas the second data packet router DPR2 
is oniy Interconnected with the third service node 
SGSN3. The third data packet router DPR3 is connect- 
ed to fhe first service node SGSN1 , the second service 
node SQSNS and the third service nods SGSN3. These 
first, second and third service nodes SGSN1, SGSN2 
and SQSN3 are respectively connected to the first, sec- 
ond and third base stations BS1 , 832 and BSS, The sec- 
ond gateway node GGSN2 is connected to the fourth 
data packet router DPR4. This fourth data packet router 
DPR4 further is connected to the fifth data packet router 
DPR5 and to the sixth data packet router DPR8. The 
fifth data packet router DPR5 and fhe fifth service node 
SGSN5 are interconnected, and also the sixth data 
packet router DPR8 and the fourth service node SGSN4 
are interconnected. The just mentioned fourth service 
node SGSN4 is connected to the fourth base station 
BS4 and the earlier mentioned fifth service node SGSN5 
Is connected to the fifth base station BS5. The first mo- 
bile station MSI is located within the service area of the 
first service node SGSN1, the second mobile station 
MS2 as wei; as the th:rd mobile station ivlS3 are located 
within the service area of the third service node SGSN3. 
Mobile stations IV1S4, MSB and MS6 are ail located in 
the service area of the fifth service node SQSNS. 
[0022] In fhe internet INTERNET data are communi- 
cated in accordance with the internet protocol (IP). Data 
in other words are encapsulated in IP packets PU-DP. 
Such an IP packet PU-DP Is shown in Pig, 2 and con- 
tains an overhead section or IP header PU-H and a. pay- 
load section wherein user data can bo embedded. One 
field of the IP header PU-H carries the address of the 
destination of the IP data packet PU-DP. in case the IP 
data packet PU-DP is destined to all members of a multi- 
cast group, the sender of fhe IP data packet PU-DP will 
embed an internet mufti-cast address PU-MCA in the 



destination address field of that IP data packet PU-DP. 
The internet terminal TE In Fig. 1 for example is sup- 
posed to have sent an IP daia packet PU-DP to such a 
multi-cast group. The sp routers :PR1 . IPR2. IPR3 and 

*; IPR4 have the -ask io route IP data packets from their 
origin to their destinations). The IP routers !PR1 , IPR2, 
IPR3 and IPR4 thereto look at the contents of the des- 
tination address field of the IP data packets they receive 
and can routs the !P data packets either by consulting 

«> routing tables or via explicit routing techniques, in case 
an IP router, IPRI, IPR2, !PR3 or IPR-4 receives an IP 
data packet PU-DP whose destination address field 
contains an internet multi-cast address PU-MCA, fhe IP 
router will multi-east the data packet PU-DP: the data 

is packet PU-DP is then forwarded to the IP routers that 
joined the multi-cast tree whereover such IP data pack- 
ets PU-DP are routed towards all members of the multi- 
cast group. 

[0023] In the GPRS-SYSTEM data packets are rout- 
so ed towards mobile stations in accordance with the 
GPRS standard specification, whereto reference is 
made in the introductory part of this patent application. 
The gateway nodes GGSN1 and GGSN2 provide inter- 
working with the internet INTERNET, and encapsulate 
25 an IP data packet PU-DP received from the internet IN- 
TERNET in a private data packet PR-DP that can be 
routed through the GPRS-SYSTEM towards the desti- 
nation mobile stations. This operation is known as tun- 
neling. Such a private data packet PR-OP wherein the 
30 IP data packet PU-DP is encapsulated, is shown in Fig, 
2. This private data packet PR-DP also contains an 
overhead section PR-H and a payload section wherein 
fhe IP data packet PU-DP is embedded, in accordance 
with fhe GPRS standard specification, the private data 
35 packet PR-DP is a private IP (internet Protocol) packet 
and consequently the overhead section PR-H thereof is 
an IP (Internet Protocol) header wherein also one field 
is reserved for the destination address of the private da- 
ta packet PR-DP. As will be explained further, the gate- 
■*o way node GGSNt that encapsulates the IP data packet 
PU-DP in the private data packet PR-DP fills the desti- 
nation address field of the private data packet header 
PR-H with a private multi-cast address PR-MCA when 
the destination address field of fhe IP data packet PU- 
■«> DP contains an internet multi-cast address PU-MCA. 
f0034j The data packet routers DPR 1 , OPR2, DPR 3, 
DPR4, DPR5 and DPR8 include the functionality to 
route a private data packet PR-DP to its destination or 
destinations and, similarly to fhe IP routers IPRI , iPR2, 
so |pR3 and IPR4 in the internet INTERNET, thereto look 
at the contents of the destination address field of the 
phvate data packets PR-DP and consult routing tables 
or perform explicit routing techniques, The service 
nodes SGSN1, SGSN2, SGSN3, SGSN4 and SGSN5 
ss keep track of the locations of the mobile stations and 
perform mobility security functions and access control 
compliant with the GPRS standard specification. Via the 
base stations BS1 , BS2, BS3, BS4 and BS5, the service 
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nodes SQSN1, SGSN2, SQSN3, SGSN4. and SGSNS 
am abie «o set up radio connections lo the mobile sta- 
tions MS1 , ivfS2. fvtS3, IV1S4. MS5 and MS6 so that the 
data packets can be delivered to the mobile stations 
MS1.MS2, MS3, MS4, MSS and MSB. 
[0025] in the following paragraphs, it will be supposed 
that the internet terminal TE ss the origin of internet data 
packets PU-OP destined to the members of s multi-oast 
group w:5h internet mulfi-casl address PU-MCA. Ths 
mobile stations MS1 , MS2, MS3, MS4 arid MSS want So 
receive such da; a packets arid thereto request to be- 
came member of this internet mufti-cast group. The reg- 
istration of these mobiie stations MS1 . MS2, MS3, SVIS4 
and MS6 as members of the multi-cast group, as weii 
as the way wherein the internet data packets PU-DP 
destined to the members of this multi-east group are 
routed towards the mobiie stations MS1, MS2, MS3, 
MS4 and fv!S8 In accordance with the principles of the 
present invention will be explained in the next para- 
graphs. Reference will be mads to Fig, 3 and Fig, 4 in 
these paragraphs to address fhe required functionality 
respectively in the gateway nodes GGSN1 and GGSN2 
and the service nodes SGSN1, SGSN2, SGSN3, 
SG8N4 and SGSNS to be abie to fulfil the principles of 
the present invention. 

[002©] Gateway node GGSN1 of Fig. 1 is drawn in 
more detail in Fig. 3 and includes an internet multi-cast 
address recognition device PU-RECOGNITiON, a mul- 
ti-cast address association device PU-PR-ASSOCIA- 
TION. a private data packet generator PR-GENERA- 
TION, a prsvate data packet transmitter PR-TX, a multi- 
cast address table PU-PR-TABLE, a routing table 
ROUTING-TABLE, a public join/leave message receiv- 
er PU-JNA.V RX, and a private join/leave message gen- 
erator PR-JN/LV GENERATOR. 
[0027J The internet multi-cast address recognition de- 
vice PU-RECOGNSTION, the muiti-east address asso- 
ciation device PU-PR-ASSOCiATION. the private data 
packet generator PR-GENERATION, and the private 
data packet transmitter PR-TX are cascade coupled be- 
tween a port of She gateway node GGSN1 whereto the 
third IP router IPR3 is connected In Fig. 1 and a port of 
■ho gateway node GGSN1 whereto the data packet rout- 
ers DPR1 and 0PR2 of the GPRS-SYSTEM in Rg. t 
are coupled. The multi-cast address table PU-PR-TA- 
BLE interfaces with the muiti-east address association 
device PU-PR-ASSOCIATON. and the routing -abie 
ROUTING-TABLE interfaces with the private data pack- 
et transmitter PR-TX. The public join/leave message re- 
ceiver PU - JN/LV RX is connected to the port of gateway 
node GGSN1 whereto data packet routers DPR1 and 
DPR2 are coupled. The public join/leave message re- 
ceiver PU-JN/LV RX further is coupied to the private da- 
ta packet transmitter PR-TX vsa the private join/leave 
message generator PR-JN/LV GENERATOR, and also 
interfaces with the routing table ROUTING-TABLE. 
[0028] The sen/Ice node SGSNS of Fig. 1 is drawn in 
more detail m Fig. 4 and includes a private multi-cast 



address recognition device PR-RECOGNITION, a pri- 
vate data packet copier anci transmitter COPY/SEND, a 
rnuitl-cast group registration device fVJS-REQISTRA- 
TiON, and a private join/leave message receiver PR- 

5 JN/LV RX. 

[0029] The private multi-cast address recognition de- 
vice PR-RECOGNITION and the private data packet 
copier and transmitter COPY/SEND are cascade cou- 
pied between a port of the service node SGSN3 that ss 

'o coupled to the data packet rooters DPR2 and DPR3 in 
Fig. 1 , and a port of the service node SGSN3 whereto 
the base station BS3 is coupled. To the port coupied to 
data packet routers DPR2 and DPR3 aiso the private 
join/leave message receiver PR-JN/LV RX Is connected 

is and this private join/leave message receiver PR-JN/LV 
RX has an output terminal coupled to an input terminal 
the multi-cast group registration device MS-REGSS- 
T RATION. The multi-cast group registration device MS- 
REGISTRATION interfaces with the private data packet 

so copier and transmitter COPY/SEND, 

[0030] If the second mobile station MS2 wants to be- 
come member of the multi-cast group with Internet multi- 
cast address PU-MCA, it will send a public join message 
to the sen/ice node SGSN3 in whose service area the 

ss mobiie station MS2 is residing. The service node 
SGSN3 cannot interpret this public loin message and 
transparently transfers the join message via the data 
packet routers to gateway node GGSN1. In the gateway 
node GGSN1. the public join/leave message receiver 

30 PU-JN/LV RX receives the public join message and in- 
terprets this message. The private multi-cast tree In 
GPRS-SYSTEM is updated so that the internet data 
packets PU- OP addressed to the internet multi-cast ad- 
dress PU-MCA will be routed to the mobile station MSS. 

35 In addition, the public join message is encapsulated in 
a private join message by the private join/leave mes- 
sage generator PR-JN/LV GENERATOR and this pri- 
vate join message is sent to the service node SGSNS 
in whose service area mobiie station MS2 ts residing. In 

40 this way, the service node SGSNS is made aware that 
the mobile station MS2 becomes member of the multi- 
cast group with the internet multi-cast address PU-MCA 
and private multi-cast address PR-MCA. Indeed, this 
multi-cast group is addressed within the GPRS-SYS- 

'>5 TEM with a private multi-cast address PR-MCA that is 
iinked to the public multicast address PU-MCA via a 
table PU-PR-TABLE in the gateway node GQSNi and 
via the multi-cast group registration device MS-REGIS- 
TRATION in the service node SGSNS. The just men- 

so tioned multi-cast group registration device MS-REGIS- 
TRATION upon instruction of the private join/leave mes- 
sage receiver PR-JN/LV RX memorises that mobiie sta- 
tion MS2 becomes member of the multi-cast group with 
public multi-east address PU-MCA and private rnuiti- 

ss cast address PR-MCA. it is the task of the gateway node 
GGSN1 to msnfcon io the IP router IPR3 that it wants to 
join the internet muiti-east group with Internet multi-cast 
address PU-MCA. Similarly to mobile station MS2, mo- 
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biie station MS3 will join the public multi-cast group with 
internet multi-cast address PU-MCA. A public join mes- 
sage :3 transmitted towards gateway node GGShJ"* and 
returned as a private join message to the service node 
SGSN3 in whose area the mobile- station SvlSC< is located 
lit the multi-cast grous registration device fs/sS-F-lEGIS- 
TRATIQN it is memorised that mobile station MS3 also 
wants to receive the private data packets destined to the 
multi-cast group with public multi-cast address PU-MCA 
and private mufti-cast address PR-MCA. Also mobfie 
stations MS1 , MS4 and MS6 become members of the 
multi-cast group which is addressed by the internet mul- 
ti-cast address PU-MCA in the INTERNET and which is 
addressed by the private multi-cast address PR-MCA in 
the GPRS-SYSTEM. Mobile station MSI tor example is 
registered as member of this multi-cast group in the 
service node SGSN1, In a similar way, service node 
SGSN5 registers that the mobile stetsons MS4 and MS6 
have pined this multi-cast group, 
£0031 ) Summarising, a registration mechanism is pro- 
vided In the GPRS-SYSTEM whereby the service nodes 
SGSN 1 , SGSN2, SGSN3, SGSN4 and SGSN5 register 
which mobile terminals MSI , MS2, MS3, MS4 and MS6 
joined a public multt-cast group via a join message that 
is serit to a gateway node and returned thereby as a 
private join message. In case a mobile station moves to 
another service area, the registered information must he 
updated. This update may form part of the inter SGSN 
routing area update procedure in a cellular mobile sys- 
tem, in case a mobile station wants to be deleted as 
member of a public multi -cast group, it will send a leave 
message which is treated in a similar way as the join 
messages. The service node thereupon de-registers the 
mobile station as member of the multi-cast group. 
[0032] if an internet sewer or a terminal TE transmits 
■ntemet data packets PU-DP addressed to members of 
the internet multi-cast group with internet multi-cast ad- 
dress PU-MCA, these packets will be routed to the gate- 
way nodes GGSN1 and GGSN2 because these gate- 
way nodes joined the multi-cast tree associated with that 
internet multi-cast group as explained above. The inter- 
net multi-cast address recognition device PU-RECQG- 
iWION In gateway node GGSNh detects that the re- 
ceived internet data packet: PU-DP is addressed to the 
internet multi-cast group by recognising internet multi- 
cast address: PU-i'viCA in the destination address field 
ot the internet data packet PU-OP. The internet multi- 
cast recognition device PU- RECOGNITION instructs 
the multi-cast address association device PU -PR-AS- 
SOCIATION to retrieve ffom me muiti-cast address ta- 
ble PU-PR-TA8LE the private multi-cast address PR- 
MCA that ss associated with the internet muiti-cast ad- 
dress PU-MCA, This private multicast address PR- 
MCA in an alternative embodiment or the invention with- 
out mulls- oasi address table PU- PR- TABLE may be 
equal to the public multi-cast address PU-MCA. The in- 
ternet data packet PU-DP is encapsulated In a private 
data packet PR-DP by the private data packet generator 



P R-G E N EP AT' O N anes -.s forwarded by the private data 
packet transmitter PR-TX over mo private multi-cast 
tree addressed via private multi-cast address PR-MCA, 
The private data packet transmitter PR-TX thereto con- 
£ suits the routing table ROUTING- TABLE The internet 
data packet PU-DP. encapsulated in trie private dais 
packet PR-DP. consequently is multl easfed once to the 
service node SG8N3 and not transferred two kmes to 
service node SGSN3 because two mobile stations :MS2 
10 and MS3 in its service area want to receive this data 
packet PU-DP. in the service node SGSN3, the private 
muiti-cast address recognition device PR-R£COGNi- 
TION lecogrsises the private muiti-cast address PR- 
MCA in the header PR-H of the private data packet PR- 
's OP and thereupon instructs the data packet copier and 
transmitter COPY/SEND to send copies of the data 
packet PU-DP to all mobile stations, MS2 and MS3, that 
are member of the public muiti-cast group addressed 
via the public multi-cast address PU-MCA. The private 
so data packet copier and transmitter COPY/SEND thereto 
consults the memory of the muiti-cast group registration 
device MS-REGISTRATION, m a similar way as de- 
scribed for mobile stations MS2 and MS3, the public da- 
ta packet PU-DP will be routed to the mobile station MS1 
as and will be routed to the mobile stations MS4 and MS6. 
To transfer the data packet PU-DP to mobile stations 
MS4 and MS6, the data packet again will be multi-casi- 
ed only once to sen/Ice node SGSN5, which will dupli- 
cate the data packet PU-DP and send a copy to each 
so one of the mobile stations MS4 and MS6, 

[0033] Summarising, the private data packets PR-DP 
wherein public data packets PU-DP destined to an in- 
ternet multi-cast group are encapsulated, are muiti-cast- 
ed In the GPRS-SYSTEM up to the level of the service 
35 nodes. This is made possible by associating private mui- 
ti-cast groups with the internet multi-cast groups and by 
maintaining In the service nodes which mobile stations 
are member of the different public muiti-cast groups. In 
this way, the required bandwidth for transfer of multi- 
"0 cast traffic between the gateway nodes and the service 
nodes of the GPRS-SYSTEM is reduced significantly. 

Although implementation of the invention has 
been described above tor transfer of internet data pack- 
ets over the internet and over a GPRS system interlac- 
es wg with the internet, it is clear that she same principles 
can be applied to transfer for example IP or X 25 data 
packets over respectively an IP or X 25 network and a 
UMTS (Universal Mobile Telecommunications System} 
system, interfacing with the IP or X.25 network, in fact 
so the invention can be applied in any system wherein pri- 
vate mobile ds?a packets tunnel public data packets re- 
ceived from a public or externa! data packet nenvork to- 
wards mobile stetsons, irrespective of the particular pro- 
tocol thai is used In the public data packet network and 
ss the mobile net-work. 

£0935) it Is also remarked that mi reduction of the 
present invention in a GPRS system is not complex be- 
cause a GPRS system aiready uses the internet Proto- 



30 



35 



■;0 



11 



EP 1 071 296 A1 



12 



col to tunnel public date packets from' the gateway 
nodes to the service nodes. Introduction of private multi- 
cast iP addresses, similar to the public my Its-cast group 
IP addresses that are used in the internet makes the 
invention feasible. No adaptation of the protocol is re- s 
quired in the GPRS system to enable introduction: of the 
present invention. 

{0036] Furthermore it is noticed that the private multi- 
cast address and public mufti-cast address associated 
with each other can be equal. The association of a pri- f<? 
vate multi-cast address with a public multi-cast address 
then becomes very simple because no tables are re- 
quired In the gateway nodes and service nodes. The 
flexibility in use ot private addresses is increased if the 
private mufti-cast address associated with a public mul- '5 
ti-cast address is not equal thereto. The link between 
private and public mufti-cast addresses then however 
has to be memorised in a ■ centralised or distributed da- 
tabase, 

[0037] While the principles of the invention have been so 

described above in connection with specific apparatus, 
it is to be clearly understood that this description is made 
only by way of example and not as a limitation on the 
scops ot the invention. 



Claims 

1. Method to transfer pubisc data packets {PU-DP} 
from an originating terminal (IE) to at least a piu- 30 
rality of mobile stations (MS1 , MS2, MS3, MS4. 
MSB) over a public data packet network (INTER- 
NET) and a mobile data packet network (GPRS- 
SYSTEM) whereby said pubisc data packets (PU- 
OP) are multi-casted through said public data pack- 35 
et network (INTERNET) by means of a multi-cast 
address (PU-MCA} in an overhead section (PU-H) 

of said public data packets (PU-DP), 

CHARACTERISED IN THAT said public data 
■jackets (PU-DP) are further multi-casted through *o 
at least part of said mobile data packet network 
(GPRS-SYSTEM) by means of a private multi-cast 
address (PR-MCA) in an overhead section (PR-H) 
of private data packets (PR-OP) that tunnel said 
public data packets (PU-DP) through at least said 45 
pan o? said mobile data packer network {GPRS- 
SYSTEM). 

2. Gateway node (GGSN1) for interfacing between a 
public data packet network {INTERNET) and a mo- so 
bile data packet network (GPRS-SYSTS-W), said 
gateway node {GGSN1 ) comprising: 

a. public multi cast address recognition 
means (PU-RECOGNITiON) to recognise a pubisc 
multi-cast address (PU-MCA) in an overhead sec- 55 
tiors (PU-H) of public data packets {PU-DP) sent 
from an originating terminal (TE) to at least a plu- 
rality of mobile stations (MSI, MS2, UB2, MS4, 



MS8) over said public data packet network (INTER- 
NET) and said mobile data packet network (GPRS- 
SYSTEM), 

CHARACTERISED IN THAT said gateway 
node {GGSN 1 ) further comprises: 

b. address association means (PU- PR-ASSO- 
CIATION) to associate a private multi-cast ad- 
dress {PR-MCA) with said public multi-cast ad- 
dress (PU-MCA): and 

c. private data packet generation means (PR- 
GENERATiON) to generate private data pack- 
ets (PR-DP) for tunnelling said public data 
packets (PU-DP) through at least part of said 
mobile data packet network (GPRS-SYSTEM) 
towards said mobile stations (MS1« MS2, MS3. 
SV1S4, MS6), said private data packets (PR-OP) 
having said private muiti-cast address (PR- 
MCA) in an overhead section thereof. 

3, Gateway node {GGSN 1 ) according to claim 2, 

CHARACTERISED IN THAT said gateway 
node (GGSN 1 ) further comprises: 

d. public join/leave message receiving means 
{PU-JN/LV RX), adapted toVecesve a join/leave 
message from a mobste station (MS2) indicat- 
ing that said mobile station (MS2) wants to join/ 
leave a public muiti-cast group; and 

e. private join/leave message generating 
means (PR-JN/LV GENERATION), coupled to 
said public join/leave message receiving 
means (PU-JN/LV RX) and adapted to gener- 
ate a private data packet for tunnelling said join/ 
leave message from said gateway node 
(GGSN1) to a service node (S6SN3) of said 
mobile data packet network (GPRS-SYSTEM) 
serving said mobile station (MS2). 

4, Gateway node (GGSN1) according to claim 2 or 
claim 3, 

CHARACTERISED IN THAT said address as- 
sociation means (PU-PR-ASSOCiATlON) is adapt- 
ed to associate with said public multi-cast address 
(PU-MCA) a private multi-cast address (PR-MCA) 
that is equal to said public multi-cast address (PU- 
MCA), 

5, Gateway node (GGSN1) according to claim 2 or 
claim 3. 

CHARACTERISED IN THAT said address as- 
sociation means (PU-PR-ASSOCiATiON) is adapt- 
ed to associate with said public multi-cast address 
(PU-MCA) a private multi-cast address (PR-MCA) 
linked to said public multi-cast address (PU-MCA) 
via a table (PU-PR-TABLE) comprised in said gate- 
way node (GGSN 1 }. 
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S. Service node (SGSN3) for serving in a mobile data 
packet network (GPRS-SYSTEM) data packet 
communication to mobite stations (MS2, M83) with- 
in a certain service area, 

CHARACTERISED IN THAT said service 5 
node (SGSN3) comprises. 

a. private mufti-cast address recognition means 
(PR- R Cv OOGN ! T I O N) to recognise a private 
mulii-cast address (PR-MGA) in an overhead « 
section (PR-H) of private data packets (PR-DP) 
that tunnel through at teasf part of said mobile 
data packet network (GPRS-SYSTEM) public 
data packets (PU-DP) sent from an originating 
terminal (TE) over a public data packet network '5 
(INTERNET) and said mobiie data packet net- 
work (GPRS-SYSTEM) to at least a plurairty of 
mobile stations {MS2, MSB) within said service 
area; arid 

b. means (COPY/SEND) to generate copies of so 
said pubisc data packets (PU-DP) and to send 

a copy to each one of said mobile stations 
(MS2, MS3). 

7. Service node (SGSN3) according to claim 8, z$ 

CHARACTERISED IN THAT said service 
node (SGSN3) further comprises: 

c. private join/leave message receiving means 
(PR-JN/LV RX) adapted to receive a private so 
join/leave message indicating that a mobiie sta- 
tion (MS2) wants to join/leave a public multi- 
cast group; and 

d. registration means (MS-REGISTRATION), 
coupled to said private join/leave message re- 35 
calving means (PR-JN/LV RX), and adapted to 
register inclusion and deletion of a mobile sta- 
tion (MS2). 

8, Service node (SGSN3) according to claim 8, 40 

CHARACTERISED IN THAT said service 
node (SQSM3) further comprises: 

e. GPRS join/leave message receiving means 

to receive a GPRS message indicating that a 45 
mobile station (MS2) wants to join/leave a pub- 
lic multi-cast group; and 
{. registration means (MS-REGISTRATION) 
coupled to said GPRS join/leave message re- 
ceiving means and adapted to register irtclu- so 
sion and deletion of said mobiie station (MS2) 
to or from said public multi-cast group. 

@. Routing node (OPR1 , DPR?: . DPR3, QPR4. DPR5. 
DPR8) for routing private data packets (PR-DP) 55 
from a gateway node (GQSKH ) to at least one serv- 
ice node (SGSN 1 , SGSN3) of a mobiie data packet 
network (GPRS-SYSTEM), said private data pack- 



ets (PR-DP) being adapted to tunnel public data 
packets (PU-DP) sent from an originating terminal 
(TE) over a public data packet network (INTERNET) 
and said mobile data packet network (GPRS-SYS- 
T'fcM) to at least a pluialiiy of mobile stations (MS ; . 
MS2, MS3, MS4, MS6), 

CM A R A CT <F: R I S £- D M THAT said routing 
node ,'OPR1. DPRS. DPR3. DPR4, 0FR5. DPR6) 
comprises means to multi-cast said private data 
packets (PR-OP) by means of a private multi-cast 
address (PR-MCA) in an overhead section (PR-H) 
of said private data packets (PR-DP). 
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